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Abstract While MOOCs are recognized nowadays as a potential format for pro-
fessional development and lifelong learning, little research has been conducted on
the factors that influence MOOC participation of professionals and unemployed in
MOOCs. Based on a framework developed earlier, we conducted a study, which
focused on the influence of background variables such us digital competence, age,
gender and educational level on MOOC participation. Occupational setting was
considered as a moderator in the analysis of the impact of digital skills. Results of
the study showed that MOOCs were an important tool for unemployed participants
who were more likely to enroll in MOOCs than employed learners. MOOCs were
also a way for workers who do not received employer support for other training
activities to get professional development training. Results of the regression analysis
The paper is based on a conference paper presented during the Fourth European MOOCs Stakeholder
Summit (eMOOCs2016).
The views expressed in this article are purely those of the authors and should not be regarded as the
official position of the European Commission.
& Marco Kalz
marco.kalz@ou.nl
Jonatan Castan˜o-Mun˜oz
jonatan.castano-munoz@ec.europa.eu
Karel Kreijns
karel.kreijns@ou.nl
Yves Punie
yves.punie@ec.europa.eu
1 Institute for Prospective Technological Studies, European Commission, Seville, Spain
2 Welten Institute, Open University of the Netherlands, Heerlen, Netherlands
3 Faculty of Management, Science and Technology, Open University of the Netherlands, Heerlen,
Netherlands
123
J Comput High Educ
DOI 10.1007/s12528-016-9123-z
showed that a person’s level of digital competence was an important predictor for
enrolment in MOOCs and that specifically interaction skills were more important
than information skills for participating in the MOOC context.
Keywords MOOCs  Open education  Professional development  Digital
competence  Employer support
Introduction
The impact of professional development on the labour market has been widely
analyzed in the literature (Jenkins et al. 2002; Card et al. 2010; Ha¨llsten 2012;
Jepsen and Montgomery 2012). Human capital theory states that the value of
people’s knowledge and competences declines with time. Therefore, lifelong
learning is a key issue at a time when, due to fast socio-technological changes,
workers need to update their skills throughout their working lives (Blanden et al.
2012; Castan˜o-Mun˜oz et al. 2013; Laal and Salamati 2011). In this context, lifelong
learning has become an important aspect of many European educational policies
(European Commission 2011).
Adult education and education for professionals needs to be adapted according to
the needs of lifelong learners. Recent technological advancements can contribute to
removing existing barriers to involvement in lifelong learning (Kalz 2015). Adult
learners have different time constraints and learning expectations to traditional
learners (Schuetze and Slowey 2002). Sometimes, previous experience allows adult
learners to play an active role in planning their own learning to achieve personal or
career-oriented goals (Falconer et al. 2013). MOOCs offer many new options for
professional development and lifelong learning. Indeed, MOOCs provide access to
open (higher) education for people who were previously denied this opportunity for
financial reasons or because they lacked the necessary qualifications, or for other
reasons. On the other hand, MOOCs can offer professionals a plethora of
opportunities to acquire more knowledge or develop skills and competences related
to their current jobs or they can help them to acquire new knowledge and skills they
need to take other professional directions.
Although Open Education and MOOCs are recognized as offering opportunities
for lifelong learning due to their flexibility, and the fact that they fit well with the
concept of self-directed learning, there has been surprisingly little interest in
analyzing their relationship with the labour market. The literature usually divides
lifelong learning in three types: public programmes, on the job training, and formal
accredited courses (Heckman and Smith 1999; Blanden et al. 2012). However, now
that MOOC based learning has been added to the range of options it needs to be
better studied and analyzed according to its impact.
Milligan and Littlejohn (2014) identified the benefits and challenges of
professional learning MOOCs for health professionals. Their research showed that
there was a mismatch between learners’ initial learning intentions, which were
linked to the challenges of their profession, and their behavior, which mainly
consisted of the completion of activities that led directly to a certificate.
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Furthermore, they did not share experiences with each other or transfer their own
learning to on-the-job practices. These results led the authors to report that there is
still a need to explore how MOOCs should be designed for professional training.
Despite the design problems mentioned above, Zhenghao et al. (2015) reported
from a survey they administered in 2014 that MOOCs may benefit learners’ careers.
The authors analyzed data of people who had completed MOOCs on the Coursera
platform. They found that many of them (52 %) were looking for tangible career
benefits (increasing their salaries, finding new jobs, or starting new businesses) and
also intangible ones (being better equipped to do their current job, improving their
chances of getting a new job). Moreover, their research showed that, in general,
career benefits were more likely to be mentioned by individuals with high
socioeconomic status (SES). Tangible career benefits, however, were referred to
equally by individuals with both low and high SES. In addition, in developing
countries respondents with low SES and education levels were significantly more
likely to indicate tangible career benefits. Moving from workers’ perspective
employer’s perspective, Radford et al. (2014) analyzed how human resource
professionals in the USA perceive MOOCs. These researchers sent a questionnaire
to a sample of 398 organizations in North Carolina and obtained responses from 103
employers. This low response rate and the self-selection of respondents could have
generated a selection bias by over-representing companies which were more aware
of MOOCs. The field work was carried out between November 2013 and January
2014 and the results revealed that MOOCs had reached nearly half the employers in
the sample. Though only a few companies used MOOCs actively for recruitment,
two-thirds of the sample agreed that the fact that an applicant had taken job-related
MOOC would positively influence their hiring decisions. Approximately 7 % of the
surveyed organizations had used MOOCs for professional development and most of
these were part of the public administration. According to this study, this could
change because 83 % of employers were using, considering using, or could see their
organization using MOOCs for professional development in the future.
The studies presented above showed that there are tangible career benefits for
individuals participating in MOOCs and that MOOCs are also recognized already
by some organizations for their potential for professional development. However,
there is little empirical research available about factors that influence participation
by professionals and the unemployed in MOOCs. Our study aimed to fill this gap by
providing a better understanding of how different levels of digital competence and
different occupational settings interact and affect the level of participation in
MOOCs. The study investigated the following research questions:
• What are the characteristics, (age, gender, educational level, occupational
setting, digital competence and past experience with MOOCs) of those
individuals who actively participate in MOOCs and are employed for wages
or unemployed but looking for a job?
• To what extent was past participation in MOOCs influenced by the occupational
of the participants?
• To what extent was past participation in MOOCs influenced by the digital
competence of participants?
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• To what extent does the impact of digital competence on MOOC participation
vary according to the occupational setting of the individual?
In a cross-provider survey of five MOOCs in 2014 we collected data from
participants on these variables.
Theoretical framework
This paper uses initial data from the MOOCKnowledge project, in which data from
participants of MOOCs was collected in order to find out more about how learners
perceived open online courses. In the current study, only European participants were
considered. The MOOCKnowledge project adopted a theoretical framework we
developed and described earlier (Kalz et al. 2015). The research framework was
based on the reasoned action approach (RAA) by Fishbein and Ajzen (2010) and
self-determination theory (SDT) developed by Ryan and Deci (2000). These two
frameworks provide the basis for predicting human social behaviour and consist of
background factors (e.g., socio-economic status) that affect different variables and
directly influence the behavioural intention to participate in MOOCs. The
framework operates with intentions and behaviour and suggests that an ‘‘inten-
tion-behavior-gap’’ can occur in MOOCs because they are open and offer a non-
formal learning context. Participants who enroll in MOOCs do so with different
intentions and the fulfilment of these depends on a variety of external (=environ-
mental) or internal (=psychosocial) factors.
In the specific study we are discussing in this paper, we focused on several distal
variables—these variables are depicted in Fig. 1 as variables at the individual level.
Figure 2 shows the conceptual model we used. In order to study the relationships
Fig. 1 MOOC research model (Kalz et al. 2015)
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formulated in the research questions, we have analyzed gender, age, education and
digital competence as background variables and occupational setting as a moderator
variable of the impact of digital competence on the participation in MOOCs
operationalized as the number of enrolled MOOCs.
Method
To obtain answers to our research questions, we conducted several analyses based
on a dataset from a survey of participants in 5 different MOOCs: three Spanish
MOOCs (business intelligence, test anxiety and entrepreneurship), one MOOC from
an international project (Hands-on ICT) and one Dutch MOOC (blended learning).
The data (n = 3470) was collected via an online survey which was carried out
between October 2014 and December 2014. Participation was voluntary and
informed consent was obtained from participants. The Dutch MOOC attracted only
few respondents because most of the participants had already filled in a course
evaluation and our questionnaire was not available in Dutch.
In order to reduce the variability of different labour market contexts we focused
on participants who were resident in the European Union. In addition, for the
purpose of our analysis, we selected only participants who were either unemployed
but looking for a job or employed for wages. This sample of interest was composed
of 951 individuals.
Fig. 2 Conceptual model of the current study
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The first step of the analysis consisted of a univariate description of the survey
respondents’ characteristics. This allowed us to answer our first research question:
‘‘What are the characteristics, (age, gender, educational level. Occupational setting,
digital competence and past experience with MOOCs) of those individuals who
actively participate in MOOCs and are employed for wages or unemployed but
looking for a job?’’.
The interpretation of these results should take into account the specific context
and methods of this study. On the one hand, the fact that the majority of students
came from Spain might have introduced a bias which may render the results less
representative to other context with different socioeconomic conditions (e.g., lower
unemployment rate). On the other hand, it has to be considered that survey
respondents do not necessarily represent the totality of individuals enrolled in
MOOCs. Nevertheless, participation in a survey is a good indicator of persistence
and active participation (Evans et al. 2016) and works as a filter for our population
of interest (active learners). In addition, the following considerations about the
measurement of the variables presented can help to understand the study results
better:
a. Educational level: In order to measure the educational level, in this study we
used the educational levels taxonomy defined by the International Standard
Classification of Education in 1997 (UNESCO 2006). However, due to the fact
that MOOC takers usually have a high level of education, we decided to
concentrate only on those respondents who had reached the second stage of
tertiary education versus those who did not rather than examining all the
educational levels of the respondents.
b. Occupational setting: In the context of this study occupational setting refers to
employment situation (i.e. whether participants work for wages or are
unemployed but looking for a job) along with two different support situations
for employed participants (professional development is promoted vs. not
promoted). In the questionnaire support by employers to professional devel-
opment was differentiated into three types: (i) only encouragement, (ii) the
second type was support in terms of time that otherwise would have been spent
on work-related activities, and (iii) support in terms of cost compensation. In
rare cases, support was other than the three types mentioned here was received.
However, as only a small number of workers received support from their
employers, we have aggregated all types of support into a dummy variable for
analytical reasons. This variable divided the workers between those who receive
support for professional development and those who do not receive it.
c. Digital competence: Due to the lack of an existing validated scale, we
constructed a six item scale, which deals with information skills (three items)
and interaction skills (three items), see Table 2 in the Results section. These
competence areas have been identified earlier as most important in the MOOC
context. Information skills refer to competences that are necessary for finding
information on the internet and distinguishing if it is reliable or not. Interaction
skills refers to competences related to the degree to which a learner can interact
with technology-enhanced learning environments to collaborate with other
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learners. These two dimensions of the scale contain items that represent the
basic skills required to follow MOOCs successfully. Principal Component
Analysis (PCA) with orthogonal rotation was used to reduce the information of
the original six items to these two dimensions and to estimate two independent
scales that do not lead to collinearity problems. In the Results section we will
present the items together with the factor loadings (Table 2) and will go more in
depth about the construct validity of the digital competence scale.
d. Past experience with MOOCs: We collected information about two variables:
the number of MOOCs participants had enrolled in the past and the number they
had completed. Only participants who had enrolled in at least one MOOC in the
past were asked this question. Therefore, with regard to the enrolled MOOC
takers, we distinguished for comparability reasons between MOOC takers who
had been enrolled in zero MOOCs and those who had been enrolled in one or
more MOOCs.
In a second step, the analysis focused on how different levels of digital
competence and different occupational settings interplay and impacted the level of
participation on MOOCs (Research questions 2, 3 and 4). The number of MOOCs
enrolled was used to measure MOOC participation. Enrolment in MOOCS is not the
same as participation. A considerable number of learners enroll in a MOOC but then
never start it. However, past enrolment in MOOCs works as a good proxy for
MOOC participation. It seems logical that the more MOOCs a learner enrolled in
the past the higher the possibility that they actively participated in them is. This is
confirmed by the fact that the number of MOOCs a student enrolls in and the
number of MOOCs she/he completes are highly correlated1 (q = 0.84, p\ 0.001).
In addition, focusing on the number of enrolled MOOCs allowed us to include in our
analysis individuals who were participating for first when they responded to the
questionnaire.
In order to answer our research questions, we estimated the number of MOOCs
that students enrolled in (EM) as a function of a vector of:
a. Learners’ socio-demographic characteristics: Age (A) is a continuous variable
and gender (G) a nominal variable. Level of education differentiated among
respondents who reached the second stage of tertiary education and those who
did not reach this stage. The dummy variable (E) represented this situation.
b. Occupational setting (OS). Occupational setting is a nominal variable contain-
ing 3 possible categories: unemployed but looking for a job (UN), worker
without employer support (WnS) and worker with employer support (WS). This
variable was split into dummy variables for inclusion in the regression.
c. Learner’s Digital competence: Digital competence areas of interest were
represented by two uncorrelated factors from PCA. Therefore, information
(INF) and interaction (INT) areas were continuous variables.
1 We used Spearman’s correlation because we assumed non-linear relationship.
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The number of MOOCs enrolled on in the past is a count variable and therefore a
Poisson regression is needed to estimate it. In addition, in our model, occupational
setting is seen as a moderator variable (Hayes 2013) of the effect of INF and INT on
EM (See Fig. 3). We decided to replicate the Poisson regression (1) using
interactions between variables and (2) not using them. Consequently, the statistical
analysis done is described by the following basic equations:
ln EMð Þ ¼ b0 þ b1Aþ b2A2 þ b3Gþ b4E þ b6INF þ b7INT þ b51WSþ b52WnS
þ b53UN þ errorterm
ð1Þ
ln EMð Þ ¼ b0 þ b1Aþ b2A2 þ b3Gþ b4E þ b6INF þ b7INT
þ b51WSþ b51 6WS  INT þ b51 7WS  INF
þ b52WnSþ b52 6WnS  INT þ b52 7WS  INF
þ b53UN þ b53 6UN  INT þ b53 7UN  INF þ error term
Or
ln EMð Þ ¼ b0 þ b1Aþ b2A2 þ b3Gþ b4E þ b51WSþ b52WnSþ b53UN
þ b6 þ b51 6WSþ b52 6WnSþ b53 6UNð ÞINT
b7 þ b51 7WSþ b52 7WnSþ b53 7UNð ÞINF þ error term
ð2Þ
Fig. 3 Statistical model of the current study. Regression models did not include UN because it was
selected as reference category. In order to show that, betas related to UN are greyed in the graph and
equations
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In order to check the robustness of the models we decided to replicate these two
basic equations using different sample combinations on the basis of the following
criteria:
1. Using the full sample vs using a sample of respondents who declared they had
experience in up to 30 MOOCs, and therefore excluding the higher extreme of
this variable, and,
2. Using the full sample vs using a sample of respondents who had already
participated in a MOOC before participating in the one where they responded
the survey.
The eight resulting regression models were conducted using STATA software
and its results are presented in the results section (Table 4).
On the light of the result of the regression analysis, we explored a possible cause
of the difference in MOOC participation between workers witch employers support
training activities and workers who do not have this support. In order to explore a
possible substitution effect between MOOCs and non-MOOC training, we used two
variables that measure the number of hours devoted on non-MOOC training during
last month and week respectively. We performed a difference of means in this
variables between the two groups of workers. Results are presented in the point
‘‘Influence of occupational setting on MOOC participation.
Results
In order to answer the research questions, we present the results in the same order
that we posed them. Table 1 shows the demographics (gender, age and level of
education) of the individuals per MOOC. Although the subpopulation of interest is
n = 951, the number of respondents differ in the variable occupational setting due
to no-response of some individuals.
Overall, the percentage of women who participated in the MOOCs included in
the study is around 56 %. This is considerably higher than the 2:1 male to female
rate found in some U.S studies (Glass et al. 2016). This finding could be explained
by the fact that the MOOCs in our sample did not include the usual IT or
engineering courses. The male–female ratio varies according to the topic of the
MOOC. More women tend to participate in Hands-on ICT and test anxiety courses
(over 70 %), whereas fewer participate in business intelligence and entrepreneur-
ship courses (38 and 42 % respectively).
The mean age of men and women in our population is similar (M = 42.9 SD = 9
and M = 41.6 SD = 9.5 respectively), the median age is 43. These figures are
higher than reported in other studies. For example, Ho et al. (2015) reported a
median age of less than 30 years in Harvardx and MITx courses and Zhenghao et al.
(2015) report a median age of 41 for Coursera MOOCs. Although longitudinal
research suggested that the average age of MOOC learners is increasing, (Glass
et al. 2016), the high mean age in our data may be caused by the fact that we were
Does digital competence and occupational setting…
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selecting only learners who were currently working or looking for a job, and
excluding younger people such as students.
Unsurprisingly, the vast majority of our sample (81 %) have completed tertiary
education and 65 % have completed a second stage of tertiary education. (70 % of
women and 58 % of men). This is in line with the high educational levels reported
in previous research on MOOCs (Ho et al. 2015).
Around one-third of our sample of interest (35 %) was unemployed but looking
for a job and the rest (65 %) was employed. Among those individuals who were
currently working only one-third (30 %) received employer support for professional
development activities. The proportion of unemployed/employed for wages in our
sample differed from the data available for the US context (Christensen et al. 2013)
Table 1 Demographics and occupational status of the selected subsample
MOOCs Total
Business
intelligence
Hands-on
ICT
Test
anxiety
Blended
learning
Entrepreneurship
Gender (n = 951)
Male 160 39 115 15 71 400
Female 100 104 280 16 51 551
Agea (n = 951)
Male 41.3 (9.1) 44.6 (6.8) 44.0 (9.2) 50.8 (9.8) 42.0 (8.6) 42.9 (9)
Female 41.0 (9.4) 42.6 (7.3) 41.1 (10.1) 48.1 (7.9) 41.3 (10.2) 41.6 (9.5)
Education (n = 951)
Without 2nd stage of tertiary education
Male 60 10 60 4 33 167
Female 28 20 90 4 25 167
With 2nd stage of tertiary education
Male 100 29 55 11 38 233
Female 72 84 190 12 26 384
Occupational setting (n = 815)
Unemployed
Male 33 2 33 2 34 104
Female 27 6 121 1 30 185
Worker without support to professional development
Male 63 16 54 1 21 155
Female 46 39 108 5 13 211
Worker with support to professional development
Male 24 12 13 8 8 65
Female 12 43 26 8 6 95
n respondents for each variable in parenthesis
a M (SD)
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where focusing only on the subsample of learners who were either unemployed or
workers for wages, the proportion is 11 % unemployed and 89 % employed..
Figure 4 shows the means for each of the digital competence items. Unsurpris-
ingly, the data showed that our survey respondent’s digital competence level was
high according to the criteria usually applied for measuring digital competence in
the wider population.
The results of PCA carried out to reduce the information of the six items into two
scales are shown in Table 2. The 2-factor solution fitted well with the measurement
of our theoretical concepts (factor 1 = information skills and factor 2 = interaction
skills) and met the basic statistical requirements: eigenvalues of the factors are
higher than 1 and the two factors together explain 80 % of the variance of the six
original variables. These two factors will be used as variables in regression models
which aim to answer aimed to respond to research questions 2, 3 and 4.
Finally, Table 3 depicts the average number of MOOCs participants were
enrolled in the past and the average number of MOOCs they completed. For
comparability and presentation reasons we distinguished between MOOC takers
with or without previous experience in MOOCs. The majority of our respondents
had followed one or several MOOCS. Only 19 % were participating in a MOOC for
the first time. The mean number of MOOCs taken by the learners with previous
Fig. 4 Digital competence
Table 2 PCA for digital competences index: factor loadings with a 2-factor (rotated) solution
No. item Item 2-factor solution (N of valid
observations = 741)
Factor 1 Factor 2
1 …conduct an internet search using one or more keywords 0.859
2 …judge the reliability of a website 0.823
3 …reflect on my search process 0.861
4 …participate in a discussion forum 0.764
5 …participate in an online chat session 0.903
6 …use social media to interact with fellow students 0.881
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experience with MOOCs was around 6 and most of them had taken more than one
MOOC in the past. Participants enrolled on a mean of around 6 MOOCs and
completed a mean of more than 4.
Influence of occupational setting on MOOC participation
Our findings (see Table 4) showed that MOOCs were an important part of non-
formal learning for individuals who were facing difficulties in the labour market.
The unemployed in our sample tended to participate in MOOCs more than the
employed, and indeed the estimates showed that this is one of the most important
variables for predicting the number of MOOCs a learner will enroll in.
When we focus on workers, the regression models showed how those who have
their employer support for professional development activities participated less in
MOOCs than those who do not have this support. This was true in themodels where all
learners were included. In order to determine what the main cause for this was, we
compared the level of participation in non-MOOC learning activities of the two
groups. We focused on participation in the last month and last week. The results
showed that the number of hours devoted to non-MOOC learning was higher for
learners with employer support than the hours devoted by learners without support
(mean = 5.9 h/week and 4.9/week, t = -1.7321 p = 0.04 and 25 and 19 h/month
t = -2.12 9 p = 0.016 respectively). This result supported the hypothesis that
workers with employer support participate in MOOCs less often than those who have
employer support because they participate more frequently in other training activities.
Influence of digital competence on MOOC participation
The level of digital competence in the areas measured played a key role in the
decision to enrol on MOOCs. The results presented in Table 4 indicated that both
information and interaction skills were important. However, our estimates for
Table 3 Average number of MOOCs enrolled and completed
MOOCs Total
Business
intelligence
Hands-on
ICT
Test
anxiety
Blended
learning
Entrepreneurship
Number MOOCs enrolled (all, n = 849)a
Male 4.03 (6.2) 2.6 (4.5) 6.8 (7.7) 4.9 (7.7) 7 (8.9) 5.3 (7.3)
Female 3.7 (3.99) 2.0 (3.5) 6 (6.0) 3.1 (7.5) 6.6 (6.9) 4.8 (5.7)
Number MOOCs enrolled (one or more MOOCs in the past, n = 687)a
Male 5.4 (6.7) 4.3 (5.1) 7.5 (7.8) 4.9 (7.7) 7.6 (9.1) 6.5 (7.6)
Female 4.7 (3.9) 3.92 (4.1) 6.6 (5.9) 4.6 (8.9) 7.5 (7.0) 6.0 (5.8)
Number MOOCs completed in the past (n = 687)a
Male 4.7 (6.7) 2.8 (4.2) 5.6 (6.2) 1.8 (3.03) 5.8 (9.2) 4.9 (6.9)
Female 4.0 (3.6) 2.8 (3.7) 4.6 (5.1) 2.1 (6.08) 5.7 (7.0) 4.33 (5.1)
a M(SD)
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interactions skills were higher and more stable than those for information skills,
revealing interaction as a key area of digital competence for MOOC participation.
This result was consistent with previous research which showed how interaction
skills were more important than information skills for taking advantage of and being
successful in online courses (Bernard et al. 2009; Castan˜o-Mun˜oz et al. 2014).
Impact of digital competence in different occupational settings
When analyzing the interactions proposed in the model (models 2, 4, 6 and 8 in
Table 4), the fact that occupational setting plays a moderator role of occupational
setting in the effect of interaction skills was clear. The fact of being unemployed or
employed with employer support to professional development maximized the
impact of having good digital interaction skills. Therefore, unsupportive settings
were hindering the possibilities of using communication competences for MOOC
participation. This was especially relevant because as seen before communication
skills were important determinants of participation in MOOCs.
On the other hand, the moderator role played by occupational setting in the effect
of digital information competence was not stable among the proposed models. In the
models where the whole population was included it seemed being occupied with
support of the employer increased the effect of information competences. However,
this relationship disappeared when we analyzed the regressions without including
people who declared they had enrolled on more than 30 MOOCs. Indeed, in the
regressions where we left out participants who were taking their first MOOC
(models 7 and 8) the effect was reversed and negative. So our data did not allow to
confirm that occupational setting plays a moderator role for information skills.
Impact of other variables
According to our estimates in Table 4, age played a positive role in MOOC
enrolment. In addition, in the models where interactions were included a quadratic
relationship was found which indicates that the positive effect on MOOC enrolment
declined for older students. This relationship makes sense because young people
tend to have more ‘‘fresh’’ knowledge and skills and need less up- or re-skilling. On
the other hand, the quadratic relationship could be interpreted as a sign of older
workers participating less in training activities simply because they had less career-
time to benefit from the new skills acquired.
In all the proposed models women tended to participate in MOOCs less often
than men. However, this trend was smaller in the models where extremes (people
with more than 30 MOOCS) were eliminated, indicating that there were fewer
women in the extreme end of the distribution. Finally, those respondents with the
highest levels of education (second stage tertiary education) enrolled more often
than those with first stage tertiary education.
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Conclusion and discussion
The results of our study confirmed that MOOCs were a well-accepted alternative for
unemployed people with a higher educational level and those workers who did not
received support for professional development. Unemployed people looking for a
job may be more motivated to re/up skill than workers because they need up-to-date
skills in order to increase their chances of (re)enter in the labour market. This result
was consistent with the findings presented elsewhere (Castan˜o-Mun˜oz et al. 2016)
that showed how in Spain specifically, the unemployment rate2 for individuals with
higher education was 14 % in the first quarter of 20153 and double (29 %) among
comparable MOOC learners.
On the other hand, lack of employer support for professional development was
usually associated to low level responsibility or routine jobs (Grund and Martin
2010) where there was no need for high level skills. Therefore, workers who are not
supported by their employers were possibly motivated to take MOOCs in order to
substitute the lack of training from their employers and to increase their chances of
moving to a better job, which possibly would match better with the typically high
educational level of MOOC learners. In addition, MOOCs flexibility, and openness
in time and entry point make it easier to overcome the difficulties of combining it
with a job context in which professional development is not supported.
Interestingly, employees with employer support were less likely to participate in
MOOCs. Our analysis suggests that these learners spent more time on other
professional development activities. Perhaps these workers were working in high
level positions jobs where traditional training was supported by the company. This
could have caused them to enroll on relatively few MOOCs for their lifelong
learning activities.
However, workers with high levels of digital interaction skills who were
supported by the employer chose to participate in MOOCs more often than those
with lower levels, who opted for traditional training. Those workers are in an ideal
situation since they are able to benefit of the MOOC-world and the traditional
training world, maximizing their possibilities of training.
Overall, for workers in Europe to benefit from open education and MOOCs, it is
essential that they have a high level of digital skills. Enhancing digital skills, and
especially digital interaction skills, can reduce training costs and make education
more flexible. This finding showed that employers can also invest in the
development of digital skills of their employees to equip them with the necessary
requirement to be active learners in an open education context.
Currently some MOOC providers are emphasizing the offer of professional
development and professionalization training. If the current trend continues, more
research is needed to see if MOOCs are recognized by companies as quality and
reliable courses which can partially replace traditional lifelong learning and
professional development formats with more flexible ones. At present they are often
not recognized as formal education and identity recognition continues to be an issue.
2 Defined as the number of people unemployed as a percentage of the active population.
3 Source: Instituto Nacional de Estadı´stica.
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It also remains to be seen whether MOOCs can integrate tracks for learners with
different preferences (Kalz and Specht 2013). Flexible recognition options of
activities in open education are another important research and policy challenge to
address the current barriers for lifelong learning and the potential to address them
with new technologies (Kalz 2015).
The result of this study have the following limitations. Most of the participants
came from Spain and it needs to be confirmed in the future if the relationships found
can also be replicated in a more diverse set of MOOCs stemming from different
countries. Specific characteristics such as the high unemployment rate in Spain
might have biased some of the results. Due to a potential survival bias, MOOC
participants who participate in online-surveys do not represent the whole population
of MOOC participants. However, survey respondents could also be seen as a tool for
filtering ‘‘active’’ participants (Evans et al. 2016). Nonetheless, the findings of the
study remain valid beyond these limitations.
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